Introduction
Currently, the sharing economy has become the new trend in global economic development, the breadth and depth of its impact having greatly exceeded expectations and significantly influenced traditional economic and industrial models. Concurrently, it has profoundly affected people's production and lifestyle models and has put forward a new topic on how government departments can improve economic and social management.
Since Weitzman [1] systematically proposed the theoretical framework of sharing economy, the improvement of the sharing economy and the opportunities and challenges it brings have received increasing attention from the academic community [2] [3] [4] [5] . On the one hand, in terms of the new changes in the sharing economy, Allen [6] believes that it has formed a new model of multiplatform trading, while Zervas et al. [7] point out that the sharing economy optimizes industrial resources and drives the development of the industry, which creates the possibility for trading the idle resources of most societies, thus resulting in more new deals. In addi-tion, Rogers [8] believes that, under the sharing economy, an effective market can accelerate self-formation, and the intrinsic goal of determining the market by supply and demand can be realized more quickly. On the other hand, from the new features embodied in the sharing economy, it reduces the production costs of producers and the search costs of consumers, resulting in a significant reduction in transaction costs [8] , while reinforcing the fact that ownership and use rights are separated [9, 10] , thus achieving collaborative consumption. In recent years, due to national policy guidance and support, the sharing economy has been able to flourish in China. Li and Lv [11] elaborate on the possible future developments of the sharing economy from nine perspectives, including sharing subjects, ideas, scale, scope, and content. Liu and Xia [12] systematically summarize three theoretical analysis frameworks for understanding the sharing economy, namely, transaction cost, collaborative consumption, and multilateral platform theories, and specifically discuss its connotations and impact.
From the above research status of the sharing economy both in China and abroad, the discussion on its new features, new content, and improvement prospects is extensive, with some scholars having verified the practical effect of sharing economy at different levels [13, 14] ; most of their research is based on the sharing economy program, which includes the Employee Stock Ownership Plan (ESOP), Stock Option Plan (SOP), and Limited Partnership (LP). However, with the improvement of the sharing economy, sharing accounting data need to be collected in a more timely and extensive manner and the impact evaluation of the sharing economy also needs to be supported by systematic statistical accounting methods.
At present, the System of National Accounts (SNA) is the most authoritative standard of international accounting that fully outlines and reflects the functioning of the national economy and provides guidance for economic development [15] . On the one hand, traditional national accounts have been unable to account for the improvement of the sharing economy, the necessary decision-making information lacking in the formulation of sharing economy improvement policies. On the other hand, the sharing economy has also changed the connotations of traditional economic statistical indicators to a great extent, and if its development cannot be reflected in the practice of national economic accounting in a timely manner, its significant economic and social impact cannot be adequately derived, which will affect the scientific nature of national economic policies.
In this paper, labor accounting, one of the main components of national economic accounting, is analyzed and the impact of the sharing economy on it is elaborated. Labor accounting is an important aspect of national economic accounting. Historically, in 1919, the International Labor Organization (ILO) was established by the United Nations as a specialized agency to provide a systematic management basis for labor accounting and still plays a key role in setting statistical standards for labor accounting, establishing an indicators system related to labor, and resolving international labor problems. Over time, the specific concepts, definitions, classifications, and other contents of labor accounting have been proposed by the International Conference of Labor Statisticians (ICLS), its resulting resolutions and guidelines being approved by the Governing Council of the International Labor Organization and forming the final standard of accounting for labor statistics. The first meeting of the ICLS was officially held in 1923 and hitherto 19 meetings have taken place, covering various aspects of employment and unemployment statistics, labor time division, and classification of work types, among others, to address the problems arising from labor accounting and provide a standardized approach for international comparisons.
Labor accounting is not only an important means for a country to monitor changes in its labor market but also the basis for international labor comparisons. Many scholars have conducted extensive research based on labor accounting data. For example, Cai et al. [16] examine the changes in China's labor market from the perspectives of laid-off and registered unemployment, unemployment rate, and labor participation rate, clarifying long-standing issues in China's employment statistics. He considers that, in the context of the rapid development and dramatic transformation of China's economy, China's employment statistics have an inherent consistency. At the same time, Cai [17] analyzes the reverse change relationship between China's economic growth and explicit employment using labor accounting data and proposes that the labor market mechanism should be improved and the development of high-employment industries promoted. The relationship between economic growth and employment has long been a topic of concern for Chinese scholars [18, 19] . Similarly, research using labor accounting data has focused on a broader range of aspects, such as labor cost and quality [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] .
In sum, the importance of labor accounting is obvious. In the context of the sharing economy, its accounting philosophy will change as will some of its content. It is worth emphasizing that this paper is not a research of methodology, not a lot of conceptual approaches and mathematical models, but rather a study of the challenges that the relevant concepts of labor accounting may encounter under the new economic development, and whether the relevant indicators need to be redefined and adjusted, but these purely literal expressions are crucial because it is the most important foundation of methodology research. However, there are few systematic discussions on related topics. Consequently, the following sections discuss in detail the impact of sharing economy on the main aspects of labor accounting, to provide guidance on how the existing accounting should face the changes in the economic environment and reasonable recommendations for the future directions of labor accounting.
Causes of Changes in Labor Accounting: Production Boundaries
Under the SNA, production is the starting point for everything and accounting for other accounts must be carried out on the basis of production accounts. Therefore, the understanding of production-related concepts, production accounting processes, and especially the grasp of production boundaries are of great importance. These fundamentally affect all aspects of national economic accounting. Under the sharing economy, the contents of labor accounting will change as the production boundary changes. Consequently, it is necessary to review the production and accounting boundary stipulated in the SNA and to explore the impact of the sharing economy on them.
2.1. Production under SNA. The SNA defines production as the activity of producing goods and services using labor, capital, goods, and services inputs under the responsibility, control, and management of the institutional unit, while the production accounts reflect the output and inputs of production activities (see SNA 2008, 6.2). Among them, the production boundary is a concept particularly emphasized in the SNA. In the economic analysis of production, the main focus is on production activities whose output can be delivered or provided to other institutions, including mainly goods and services (including knowledge carrier products; see SNA 2008, 6.13). Goods refer to tangible production results that can be identified as transferable ownership (see SNA 2008, 2 Advances in Mathematical Physics 5.17), while services refer to the results of production activities that can change the status of consumer units or promote the exchange of products or financial assets (see SNA 2008, 6.27); however, both are collectively referred to as outputs or products. In fact, SNA's general definition of production emphasizes only two points. The first is that the production process must be responsible for the organization unit, and the second is that input factors and output types need to be specified. However, SNA's restrictions on the production boundary are more stringent than the general production boundary it defines, and access to the production boundary described in the SNA requires not only meeting the definition requirements of the general production boundary but also ensuring that they have market characteristics (i.e., all goods and services that may enter the market in the future) as does the output.
For the production of goods, it is easy to determine whether they are in the production boundary of the SNA, while for services, which are also outputs, this issue is not clearly identified in practice, the main reason being that the production of the household sector has characteristics of self-sufficiency. As noted in the SNA, the production of services by household members for their own final consumption is not included in the production scope of national accounts (see SNA 2008, 6.28), such as the preparation and provision of meals, care and upbringing of children, and care of the sick and elderly.
In most countries, a considerable amount of labor is used to produce these services, and improvements in economic welfare are largely due to the consumption of these services. However, the purpose of national accounts is not only to obtain welfare indicators. For unpaid household or personal services produced and consumed within households, their value is not included in the accounting system. The SNA gives the following reasons:
(1) The impact of the production of subsistence services on other sectors of the economy is limited, and the production of services means the ultimate destination of services is consumption. Unlike the production of goods, the goods can be determined after production whether to sell or remain for their own use, and self-sufficiency services have been identified for their own use prior to production (2) Since subsistence services are not productive activities on the market, they cannot enter the accounting process without a reasonable estimate of appropriate market price
(3) The production decision of subsistence services is affected by neither economic policies nor the formulation of economic policies (except for virtual rent of owner-occupied housing) because the money flow generated for its virtual value and real transactions cannot be equated
As mentioned above, the SNA only incorporates all production activities with market characteristics into its produc-tion accounting scope. The production boundary is clearly defined in the SNA and consists of the following five components:
(1) Production boundary which is production of all goods or services provided or prepared by producers for provision to other units
(2) Subsistence production of all goods retained by producers for their own final consumption or capital formation
(3) Subsistence production of knowledge carrier products retained by producers for their own final consumption or capital formation (4) Production of subsistence household services for owner-occupiers (5) Production of family and personal services for the employment of paid domestic workers
As such, the SNA encompasses the production of all goods (whether self-sufficient or delivered to others), all nonsubsistence services, and subsistence production of knowledge carrier products with cargo characteristics, excluding all subsistence service production other than the latter two.
Production Boundary under the Sharing Economy.
Under the sharing economy, the production accounting of the SNA excludes most subsistence services in the household sector, the three reasons for it being reviewed here.
First, the SNA considers subsistence service production in the household sector a self-sufficient activity that has a limited impact on other institutional sectors of the economy. Under the sharing economy, production of services in the household sector is not only intended to fully meet its own needs but will also be targeted to any institutional sector. The sharing economy weakens the meaning boundaries of self-sufficiency and non-self-sufficiency, and sharing services in exchange for reporting are bound to have an impact on other institutional sectors. In addition, the SNA emphasizes that, since the production and consumption of subsistence services are carried out simultaneously and there is no possibility of deciding whether they will enter the market after production, it allows subsistence services to enter the accounting process.
Second, the SNA considers that the majority of household services are not produced for the market and thus do not have a basis for establishing their market prices, which makes it difficult to quantify their value in the accounting system and incorporate them into the accounting process. However, under the sharing economy, online transactions based on Internet platforms and Internet of Things (IoT) technologies not only make it easier for household services to be integrated into the market trading process but also provide more convenient and timely access to the price and value information generated by service-sharing transactions. Therefore, the price and valuation of subsistence services is simple under the sharing economy.
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Finally, similar to the reasons for the inclusion of owneroccupied housing services in the production boundary, the SNA considers that there exists a large gap between the rates of owner-occupied and rented housing in different countries and that the value of housing services needs to be fictitious; otherwise, international and crossperiod comparisons of the production and consumption of housing services will be inaccurate. Due to the second reason above, subsistence service production under the sharing economy will produce real currency flows. With the strengthening of the status of selfsufficiency services under the sharing economy, it is bound to establish a two-way relationship with economic policy. Then, the production decisions for self-sufficient services will not only be affected by economic policy but will also affect the formulation of economic policy, thus strengthening the relationship between the two and ultimately having a profound impact on the economy.
In sum, the production boundary given by the SNA cannot meet the real needs of the current economy and accounting according to the expanded production boundary should be the future focus of national economic accounting. According to the definition of production, labor input is one of the necessary conditions for production. Therefore, the SNA has a special chapter to explore the population and labor input and other related content, to calculate the labor force in the current SNA production boundary under the standardized accounting measurement method. Production and labor input are closely related, and the sharing economy brought about by the border expansion is bound to have an impact on labor accounting. Therefore, it is necessary to explore in depth the influence of the sharing economy on labor accounting.
Reconsideration of Labor Accounting
Under the background of the sharing economy, the production boundary has been greatly expanded, which will affect the overall accounting framework of the national economy, especially the labor accounting discussed in this paper. We believe that some of the definitions in labor accounting, as well as the scope of accounting, will change the main aspects of which need to be rethought.
3.1. Employment. The scope of accounting for employment is not only a topic of concern for the International Labor Organization but also a need for clarity in the conduct of labor accounting. The understanding of the scope of employment accounting requires that the following two points be grasped.
First, it needs to be based on the concept of population. Under the SNA and the Balance of Payments Manual (sixth edition) (BPM6), the population is defined as all permanent residents of a country in its understanding of "habitual residence" (see SNA 2008, 19.1). Such populations have the following two characteristics: (1) they have resided in the country for more than one year and (2) they are closely associated with the country and have a major center of economic interest. Second, on the basis of the definition of population, the 13 th ICLS gives a specific definition of "economic active population" as all individuals who are willing to provide labor to engage in economic activities within the scope of SNA production.
The definition of the economic active population delineates a broader scope, as can be seen from its definition, which coordinates and matches the scope criteria for employment accounting and the outputs specified under the SNA. Thus, the SNA defines employment as all persons, including employees and self-employed persons (see SNA 2008, 19.19) , who are engaged in production activities within the scope of SNA production and are carried out under a permanent institutional unit. ICLS defines a more restrictive concept of employment, which requires people who fall into the category of employment to carry out productive activities with the aim of obtaining remuneration or benefits.
The scope of accounting for employment is limited by Division of Work forms; to meet real needs and allow for international comparisons, the 19 th ICLS has provided a more detailed division, as shown in Table 1 . Under the latest form of work, the scope of employment accounting consists of two parts: (1) employment in the form of total employment and (2) employment in some other forms of work in the SNA production boundaries.
The labor forms given by ICLS and the production boundary defined by the SNA are similar, which means that for specific accounts, the concept of output is given by the SNA, while employment that is part of a form of labor will be consistent with the concept of output as defined in the SNA.
Under the sharing economy, the scope of accounting for employment has been expanded and anyone carrying out (1) Labor for the production of self-use products, that is, the labor of the production of goods or services for their own use. (2) Labor in the form of employment, that is, labor that pays or profits for others. (3) Labor for unpaid internships, that is, labor that obtains work experience or skills for others but does not pay. (4) Volunteer labor, that is, temporary unpaid paid labor. (5) Others: types of community service, labor of prison inmates, etc. 4 Advances in Mathematical Physics production activities within the general boundary of the SNA will be considered employed. At the same time, the sharing economy will also have an impact on the accounting of employees and self-employed persons. The SNA defines an employee as a person who works for a resident institution and receives remuneration from employees (see SNA 2008, 19.20) , while self-employed persons are those who work for themselves and the owned enterprise is neither an independent legal entity nor an independent institutional unit in the SNA; the self-employed person may be the sole owner or co-owner of the unincorporated enterprise for whom they work and may also be a member of a cooperative producer or a contributing domestic worker (see SNA 2008, 7.30). Employment statistics in developed countries are based on employee surveys because of their high degree of economic formalization, meaning accounting for self-employed economies alone will not have a significant impact on economic analysis and policy formulation. In the context of the sharing economy, every person who expects to work can engage in either form of employment at the same time, developing the self-employment economy, which requires a more rigorous accounting method for self-employed persons, as well as a clear determination of the scope of employment and selfemployment to which employed labor belongs.
Working Time. The International Labor Organization
has long been concerned about statistical issues related to working time. This is considered to be one of the main aspects that can directly measure the employment conditions and welfare of workers and can also reflect the level of social productivity, cost of institutional labor, and general quality of life in various countries. Measuring the levels and trends of various types of working time in an economy will play an important role in monitoring working and living conditions, as well as in analyzing the state of economic development.
The first ICLS had included working time in the topics under discussion. Working time, as an important tool for economic analysis and the construction of socioeconomic indicators, has been revised several times by ICLS to meet the needs of the evolving economic environment. According to ICLS, the statistical requirements for working time cover all positions and related personnel, all economic activities, and all time types.
The latest international standards are given by the 18 th ICLS, and in the resolution on working time measurement, the following seven concepts of working time are defined: (1) hours actually worked, (2) hour paid for, (3) normal hours of work, (4) contractual hours of work, (5) hours usually worked, (6) overtime hours of work, and (7) absence from work hours. Among them, most productive activities of working time go beyond the SNA production boundary but are included in the general production boundary, as shown in Table 2 .
From Table 2 , under the sharing economy, the statistics of the last five working hours are not affected. At the same time, since the definition of normal hours of work does not involve the self-employed economy, it does not change. However, for the definition of hour paid for, ICLS stipulates that it applies to paid positions and self-employed positions that pay according to time units. The sharing economy incorporates a large number of household subsistence services into the SNA production boundary. The production entities of these services exist in the economy as self-employment and receive corresponding compensation. Obviously, the hour paid for will be remeasured and the scope of statistics will be expanded, which will in turn affect other accounting indicators based on pay time calculations. Additionally, since working time is obtained based on household surveys and grassroots unit surveys, and the working time of households under the sharing economy is arbitrary, this challenges how to obtain "sharing" working time in a survey. At the same time, the sharing economy requires more positions to be covered for working time statistics, so the complexity of data collection will also increase.
Labor Underutilization.
In the national economic accounting, the unemployed and the employed together constitute the labor force. Countries have also made the examination of unemployment levels, and their changes are one of the main ways to monitor macroeconomic development. The SNA considers that the unemployed does not contribute to the output and therefore does not make any recommendations on this concept (see SNA 2008, 19.29) . However, when moving from the concept of "employed population" to the concept of an "economic active population," it is inevitable that the "unemployed population" will be involved. As a meeting devoted to the content of labor accounting, the 13 th ICLS gave a clear definition of unemployment, that is, those who have the ability to work are not employed and are actively seeking work.
The discussion on unemployment is bound to be inseparable from the unemployment index, which is an important concept in the society. With the development of the economy and society, the information provided by the unemployment rate on government decision-making has gradually diminished; for example, in developing countries, unemployment has been decreasing annually or is even lower than in some developed countries, but low unemployment does not mean an increase in the economic welfare of these countries, nor does it mean that people's work aspirations have been largely met.
In this regard, the 18 th ICLS focused on the selection of indicators for labor underutilization, as an alternative to the inadequacy of unemployment indicators; it includes unemployment rate and, at the same time, a more comprehensive reflection of other aspects of the labor market. Three of these Advances in Mathematical Physics important indicators will be measured as (1) unemployment, (2) time-related underemployment, and (3) potential labor force. The above indicators cover most labor underutilization cases and are a comprehensive index system given by ICLS to judge the state of the labor market, as shown in Figure 1 .
However, the above index system fully considers the labor demand and supply mismatch in all aspects. However, under the sharing economy, the index measure of labor underutilization will still change significantly, being mainly reflected in the following three aspects.
First, labor underutilization contains "time-related underemployment" indicators. ICLS defines this concept as an employed person who, under the condition that he/she has the will and ability to engage in other labor, does not meet the prescribed hourly threshold for working time spent in all his/her work. Under the sharing economy, the expansion of the scope of employment will lead to the opportunity and conditions for any employed person to achieve the form of sharing of labor, and his/her working time will be extended to the prescribed standards. Therefore, the measurement of the indicator in sharing economy may become meaningless.
Second, labor underutilization contains "potential labor force" indicators. They belong to the nonlabor category and consist of the following two types: (1) ability but not looking for a job and (2) inability but wanting to get a job and actively looking for it. Under the sharing economy, the second type will be excluded and, as long as there are outputs to share, that type of nonlabor will share transactions with others, a process that does not require the ability to consider, because the sharing platform will easily implement the entire process. As a result, the accounting scope of the "potential labor force" will change.
Finally, labor underutilization contains "unemployment" indicators. Under the sharing economy, as a result of the expansion of the production range, it will be possible for all individuals to carry out production activities for goods or services and sell or share these own goods and services to others. As a result, people may no longer rely on traditional external job hunting and perhaps more individuals will be engaged in "shared" employment, that is, being self-employed. As such, if the original definition is maintained, unemployment will no longer exist and the concept of unemployment may be reconsidered. In the future, unemployment refers to those who have the ability to work, are not employed, and have insufficient resources to share.
Main Conclusions and Recommendations
Labor accounting, as an important means to measure economic development and monitor changes in the labor market, will be significantly influenced by the sharing economy, meaning the connotations of existing indicators, scope of accounting, and measurement methods, among others, will change. In the context of the sharing economy, several key changes in the existing labor accounting have been discussed, and this paper draws the following main conclusions.
First, the change of labor accounting under the sharing economy lies in the expansion of production boundaries as the sharing economy changes the three reasons given under the SNA for excluding household self-sufficiency services. As such, the production boundary covers the production of most household subsistence services; labor as one of the important input elements of production, its accounting will be affected by the expansion of production boundaries.
Second, employment is one of the main aspects of labor accounting, and under the sharing economy, the scope of accounting will be extended to all institutional units carrying out production activities within the general production scope of the SNA. According to the division of the latest forms of work of ICLS, employment accounting will include employment as all "forms of employment" and in some other forms of work within the general scope of SNA production. In addition, the importance of self-employed economic employment accounting under the sharing economy is highlighted, while the determination of the boundaries of self-employment and employment may also change.
Third, as a result of the definition of "pay time," the statistical scope of the existing seven working time measures specified by ICLS will be expanded with the expansion of production boundaries under the sharing economy and accounting metrics will be remeasured. In addition, the increased difficulty of obtaining shared working time poses challenges to both survey methods and data collection.
Fourth, under the sharing economy, the accounting components and contents in labor underutilization will change as follows. First, the accounting significance of the "time-related underemployment" index will be reduced. Second, the accounting scope of the "potential labor force" will be narrowed. Finally, given the sharing economy's improvement status and future trends, "unemployment" needs to be redefined. 6
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As a country with the input of labor force as the main mode of production, the characteristics of China's labor resources are embodied in the abundant labor force on the one hand and in the constant change of labor force type and structure on the other hand. Mastering comprehensive and accurate labor statistics in the new environment can provide a reliable reference for the government in formulating policies. At present, the emergence of the sharing economy also tests China's labor accounting. Therefore, this paper provides some policy suggestions for China's labor accounting under the sharing economy.
Pay Attention to the Influence of Sharing Economy on
Labor Accounting. The sharing economy is booming in China, and the prospects for the development of emerging environmental and economic models are unpredictable, which creates an unexpected situation for the evaluation of the future movements of labor accounting. However, because of the significant influence of the sharing economy, the impact on current labor accounting cannot be ignored. Therefore, to grasp the impact of the present sharing economy on the labor accounting of China, it is necessary to combine the connotations and characteristics of the development of this economy in China and clarify the specific process of labor accounting to lay a foundation for the embodiment of the sharing economy in accounting.
Design a Labor Accounting Index System and Perfect
Data Collection Means under the Sharing Economy. We have identified the changes in the main aspects of labor accounting under the sharing economy based on the existing international standards. However, the situation of the labor market in China is complex as, in view of the current labor market accounting statistics, the established index system cannot be fully coordinated with the international one; on the other hand, it cannot fully reflect the new changes in China's current labor market development either. The characteristics of the sharing economy need to be reflected in the labor accounting indicators in the light of national realities and converge to international standards, while an index system that conforms to the national conditions and can be used for decision reference needs to be designed, which will improve the analysis framework of China's labor market. In addition, the current means of collecting labor accounting data need to be supplemented by expanding the scope and content of household surveys and surveys of grassroots units under the sharing economy to strengthen the comprehensiveness of labor information.
Strengthen the International Comparability of Labor
Accounting in China under the Sharing Economy. The sharing economy is playing an increasingly prominent role in human production and life. In the context of economic globalization, the emergence of sharing economy has also led to closer exchanges among countries, which places a higher demand on strengthening international comparability in all aspects of labor accounting. However, there still exist differences between the current labor accounting system and the international standard system in China; for example, the accounting scope and caliber is not fully consistent, the design idea of the index system is not comprehensive, and the means and techniques of data collection are slightly inadequate. At the same time, the system does not fully reflect the new characteristics brought by the sharing economy in labor accounting. To this end, we need a more comprehensive sharing economy thinking model for the accounting process, design accounting standards, and feasible accounting methods suitable for the new economic environment and provide guarantees for the realization of international comparability under the sharing economy.
